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Abstract (Basic) : EP 871195 A 

A field emission display includes an element comprising; First 
electrode (4) with an opening (7) laminated to a second electrode (2) 
with a hole (9) with shape and position of (9) corresponding to (7), 
through an insulating layer (3) with a through hole linking (7) (9) . 
The upper edge portion of the hole (9) is formed into a cross sectional 
shape having an edge angle 80 - 100 deg. and with at least part of the 
edge of the hole exposed in the through hole (8) . Electrons are emitted 
from the second electrode (2) through the upper edge portion of the 
hole (90 exposed in the through hole (8) by applying a specific voltage 
between the electrodes .With this configuration a distance between the 
gate electrode (4) and the field emission portion of the cathode 
electrode (2) can be accurately controlled. To enhance the emission 
efficiency of electrons a second gate electrode (16) may be provided on 
the lower side of the cathode electrode through an insulating layer 
(17) . 

USE - For foiled emission displays. 

ADVANTAGE - The distance between the gate electrode and the cathode 
electrode can be easily and uniformly controlled giving improved 
emission efficiency. The element can be manufactured using vapour 
deposition methods in high yield without a step of peeling a vapour 
deposition layer. 
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twIdSififllcai^ LfioUld* 303«fEJiOltEBBD fc 

fit. 

[0027] 

I «9lfl5WfcW»»]. tt>\ U*f|OV 
[0028] 1 <95lteO#SO 0 1 tCs *»9lOW 

[002<> J ar. Bl4£#iHLT. Z.ffHH\Q&MP> . 
[ 0 0 3 0 ] ii\ 04 •; a ) loTc-f J: ^t. WiJf . 

rt* ( c v D ) mxiixx-y ?wzi ») . witf. 5 0 

-3 0 0niriS!t^8U»{C*tJlt&. fcC. I»*V- 

*16»WB3fc. CVnJKfcJiO. «4tf. 20 0ntn- 

1 /< m ?iSORBJI(zfgfiE-4-a , &<c . .r OiffiMUB 3 <9.fc 

VV. Nl>. T ;t. Mo. Cr^W|il)>t,iS 

X. S 0-3 0 0 nmSKOlWfcJBRU JEfc. wft 

**y-H«i2t3ai-rftj»je/v->tcjni-ri. 

[00 3 1 ] l>£f*. > i -h«ffi4±{Cl.>'UhR5 

tey-l*«ffl4CJBj«S<i4|||lDkFll:3»«t*L % 0\ 
*.U . JUB«< I - 2 0 0 /.< m&K<9JttrjB*fta*< 1 - 

2 0 0/<m&J£OttRJgfc:|«ft?&. tttt. Cfcfcltta 

1 0 0 3.2 ] ttlc. 134 ( »> ) fcijrf ± 5(c. . 
flMSil/cl- -VX h&5&Xv+yr-?x? fc LTfflV> 
'C. ffl/Jf, R I E (Reactive Ion etching : KiE&'f 
tf^x-vf-l^) (-J:*). 7"*-hSffi4 JrX«y-;->/ 



1 0 0 3 3 ) <Mc. 04 ( c ) tj^-f J: •> fc, u-/x)> 
8l50BSa6>Rl- f y-h^ffi4^D7$'Jit. , r. 0U 

£81718 IMWB 3 4 K, 

x*?-§;h.S;:fc EE?«9iD<, aHl8«f- 

m§4<7>UP 7 J: 0 t«Ti£< BfltZtii, . 

[0034] #£, 04 <d) fcflctJ:-5fc. Pi-'-Xh 

51718 Sril t-T. PUlf. RlElciOs *y-KiM 
2Srx./^y^5, c<ob», Witt, R IE<dX~j% 

1003 5] 4fc, ±aU'Jn<. «»®3?) 

]l$ii7l8A { y*- hmt64c7)B3D7 i 0 t^FJ[5<^i«$ 
ircv^fc«>, U^ttitJSTCAiTLPCfcJtft* y- h 
^®2^±»SIKi*6»>i30«a?L8rtCK!i',L.^ffK- 
t'fc, d^f*. 7 vi!C.t&*633yB3^'> 
x. f hx -y f-^s-ff ->-c . ~fl9 iztitt & ft y- f-'^te 
2<7)Ji»a5«-«!.l?t;SaiS^l..t ^tCLT tm». 
/?y-K^S2^JJ»g?(i > |fe»iB3A^0. 3/xme 

ioo36] jit. muaiB0trimk.cvD¥m. 
•rxotz. imm'iz&T-'t-mziH nx. 

1 0 0 3 7 J ttti , * y - KtSffi 2 (Cti , 0jf:«O^£OJ: 

-) 5r ^ y - k 5s 2 as l ?l 9 \,z m e> -r . A V - K 

«ffi2S:S3iL'Sr^3*«c0rt (*Hfl«BST«. JtSiL- 

[0038] zcom. is-yxbrnsz^ rvisvrmk. 
I o o 3 9 ] %is. £a«ff«?ftii:*?* . «i«f . 

153 2 9 tc^-f «t -p =5r F E D £05B»Sf-iB! fc LTfflV * hm 
E3iai/^2(C^i-fllii^. FED<0*ilS(- 

[0040] Hlt*f 1-3 (C. c:o?8i^ieffi£0^B. 
X'\i. y-bSffi4<ora07ill9fc:fc»t&^y-HS 
fg2^±»SJfc*<m^?SR$-itV>r5VHt>1|6l1-&. t* 
-'T. 0*<Oto<. *y-Kffilfi2i:y-M8ffi40fa 

20±8!^x-yS/S$K^#fc+A<e.r »). -^<06S^ 



. < 8 ) 10-280650 



100 4 1 ] ifiOJ*. y-h18tt4 0BBP7S:*y-K- 

3>LfeK»e>T^* { /Wi»f. V, =60-120 
Ml Six*. B|-«i. /r/- Kttffi2<o-*«o± 

I 0 0 4 3 1 M7> ,fc 0 y- H«B4 OBBP 7 WW 

[0'0 4"4] HD*>. H3(=7R-f.t3(Cl. *y-K1MS2 
< . @^>i -> Id % ,r *>x isftffifie , 50 i 5 fcftft 

i«-^^«asS^«:19*fc^fc«d. ^JrJB»4>x ••/ Is 
ftK^d. 8 0-100- OtEH-CASW/fflLtK 
[ 0 0 4 F I fc*3 . Jit Lfc«6*HK0 J; ? fc. Btftt 

[0046] mo c ggggt fffist l^iss r m 
[ o o 4 7 j ^>rrt^f^**aai. acioao-r**. 

i^SEjSttK^Us^x M-cBHP/V-^t IT*— /i' 

20 0W, /E^l OPatly+y/Lt. JBlV^T. S 
i O, A^v*&3lfc«lHS\ CIJF 3 C> 2 ^fi^#X(i 
.fcO. RF'<?-2 0 0W\ E^5PatX7fy/L 
fc, Etc, W7j^^*//y-K*«S: % SF 5 ICJ:»). 
RF'W-2O0W v tt;j5Pa-CX.y+V^Lfc. I 

y- HMox-/ >W>S:BUJ$ii\ V h Srlfci-L 

[ o p 4 8 ] :oi 5 lt fMU^yr/uoBfiffis 

EM?*fc»^<pg^ia6 (a) «c*rf*« % //y-K* 
I0049)M.B6(I)) fciRTT-J: -5 fc. it®<0^ 
co (BDt^ 3*^-H«Sfe7)±«»«x^i;ft«3&5#Jft<o 



■JRBTfcL y-h«ffi4. WiW3aW/-H«B2 

> a^ataswT* s>tl 9 &&&& $ y - kqs 2 ojjg 

[005 1 ] ifc. 

[0052] mz. y- hi&m kVfmn&v&hiL 
<> ««t** y- K««2o±«»t oERtftqetM 3 

[0053] tc^, 1 OHJfe^StC^U 

^r-Httt4i:*y-Httfi2ttifitB»f6it 

fe^tBT**, EP^>, S^lffli!(w^-h^4^m 
f<oy-h«84±fc«IMI38:frLT*y«K« 

*2*«iBKBL-cfcm». *y-H««2 

10054] C»2^^<?^)H7t=, *3WH^ 
1\ i^»2O*ll<0«Bt:t5V>T. ti*Lfc» 

[0055] H5*co*D< ;o*2OS0fc<0JBjB"C«i. 

AH^w^sew^^yay^^fitcajKi 3^± 
H«^*y~K««2. «W3arxy-h«B4*^ 

[0050] i<0W2OWfc<0«!BicJ:*itif. 

[0057] (*30iat^»*B.l H8^ **9!^>3S 

i". «r*J. ^*30SBttfWRBfc6v»T. ..LiELftW 
iaV*20jB»o»fflfc«B"t&»fi^K. .h^Lfc 

[0058] BK-cojto < . ^^3 tf>j8»^«JHITtt. 
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9. y-h&$Ai)^cr)%R{z£h&%mi>\ XV- 

[005 9] 4*. *gi8El4co7Ll 5tt, IBIU14 
[00601 £^3^i^OJB!Wc*vvci. 

±2 ufc* i ^Js^Bffla: mm. y- h«S4 t * y 

[0061 ] H9$r#SBLT. £*>*3«938IfcO 
[ 0 0 6 2 ] £i\ S9 ( a ) IZyfrtX *K«^ 

«14i\ CVD&Ki^ fflitf. 2 00nm-l/i 
mSa^W^fttS. at, CC0lfeS114±tC. 
V\\ Nb. Ta, Mo, C r^&SWflXliiM 

S2&* CVDSXIix^^ffitJ:'). Hitf. 5 0 
- 3 0 0 n mn&<rM&£B&i-h . w«0# V- 

£IEI*JR3 5:, CVDi£UJ:9. Mitf. 2()()nm- 
l/<rnSK<o«WfcyBffiti. &te. COl6HUB3<D± 
tC, W\ Nb, Ta % Mo. Cr^EtffljJ^^I, 

'/-MES4S:. cvDttX«XA 7 ;ai:iD. Mi 
£ f) V - F«« 2 & Br^**- yilMTT A . 

£#MU 7=rMJy$ r v7-*-%CJ:0. :cOl/y'Xh 
[ 0 0 (> 4 ] BS9 ( b ) -) 6£> 

[00631 1539 (c) fcS-fJ:?^ l/^'Xh 

§B5^ianG.atfy-m54<oiau7«:atT, Mi 

R T E XU7 >v&iz£ix..y+y'/lz£ 0. £81 

3$rx»,*>^u *&*£/i3ic. *y-H»B2ta-r 

i->**fi*Ifc£J;9* EK<4*<* !ta?L8(iy- 

h Sffi 4 cnmu 7 X 9 fc 3?~FIa < JBfc* fiS . 

[ 0 0 t> 6 ] rXiz % M9 ( d ) tZ7&'& ~> 1 . I^S/X K 

y-nas4oiaa7avttJBHi3<o« 
afL8*atT. fflitf. RiEfciO* 

2rX7-]->/1^. Zrttii* milt. R 1 EcOioi: 
1S2fctt. b«tB4^BBQ7 tSgffWKH 

K?>n.<>#wiS3iu;. ?L9(cfcit&ay-ns 

[0067] .1^)139 ( d ) 4r<OIHT\ 07fc5jcr 



[0 0 68] jfcfc. (39 <e) (CTjcfJ;-?^ UyXh 
.« 5 6. y-h©S40SSCI7, f&»JB308a 
A8aiX*y-K1W2^?L9 8:atT. «itf. Rl 

v^U IfilSJB 1 4 tcTL 1 SSMti, .Ii7)B§. 

^*P<. fLi 5^y-K?Effi2io?L9iot>^T/A< 

[0 06 9] ^<o». u>-'xMK5£. 7^>^t; 
J: 9 to* L/C. Bl8(c^tm3^iS^®0«|JS^^ 

[00 70] C*4^)jai^»»3HlOfc, 
#4 ^MoffiSt J: « W<?ttffi«^>BrB9ma» 

tttJ". C^4^)|yfe^fil«J^T, >j*Lfc 

[007 1 ] la^oftK. ^^»4og?tt<o?BJB*:ftv^ 

Tii. WtiSl.ti: v W % Nb, Ta s Mo. Cr? 
^KttR*»4i:*»2y-h?B«i 6*<S»tfeit. - 

3»rxy- h«S4//»^s8WM«a3WBfat$fiTv^ 

a. 

[0072] CO»4 ^H*^»JET1±. A V- l f ®B 

2i*2^-h«ail 6 k^(C .W2> - — 
6$:^ffi. *y-H«S2«:PMgt-r&|fiI&HI!rf«<Ott 

ttv, - <fiu o< i v f - i ss i v, i ) teitto-f 
^rt±u, *y-K««2*»^tkas$iiftjt | )**<o« 

-^A «i(f, FED*|5K?a*U:T/-K (02 9 
T, COS40HJt<7>^?£T1i, WSTiftasS^J: 
[0073] (»5^*»WW)H1 It. *?E>W0 

siat^4owtwis»fc«jB"r6Swat«. ±au 
[0074] M*crM< . zwmsnmtnmmTii. 

JJ« LfcS 4 60Ht6^^?B^*6»« 1 7 £ t . t) y - K 
«fi20TL90TtCTLl8A*JBlft*JtTV»& # dixKJ; 
9. y-httff42KXIB2^-h«ffl 
<t h »*fflffi*<. * y - F«H 2 V t> Hff 

[0 07 5] «rfe, «6IWBl7^?Ll8li. *&&JB1 7 
*r^a L«r vi^VC* 

[007 6] C*6^>j8*tWB!BDEIl 2tC. 
3W6 wWt^)»B«cJt 4«#«?»«SHF^)BraS«iaS: 
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[00 77] HSOilK. i^*60S8ttO»!BT(i, 
±» L 5^H$gc7>^S|co^ 2 htS^S 1 6 (C fc , 
ffi^Bl 7*)JU 8<-»^W:7ll 9*g»fcS*lT^ 

[007S] £*>\ ffl2y-MKffil G<WU 9fcL « 

[0079] Rdl 3£#!HLT* Jl«0«6<038fc 

[0080] (31 3 (a> t5rTJ:^H. 
«K-*^««»«il±iC. \\\ Nb N Ta. Mo, Cr 

* : ^A.K«R3&»6 - > -«o.* 2 y- h<%& i 

3 0 0 n m.g*«HE(3)BB£^6 . . -OS? 2 y- 
h 1 6J:f:, ISfty »i :i > *B (L> V r? y*f t> % 
Z>immi7*;. CVDSCJ;*;, fiBJitdf. 200 nm 

-j umH&?mmzmfct?><, mz. zntmmi i 

tiZ. VV. Nb. Ta, Mo. C r^lfea»»X«i^ 

#a^*&**W3£. CVD^(CJ:0. FJ/Jf. 2 0 
0 nm- 1 umm&<?>m®lzBa.1-&. Mz. 
«3*>±M, W\ Nb. Ta, Mo, C r^y&SMf\ 

9 . Wtelf * 5 0 - 3 0 0 ii mnSL<?Mf9-tzMf8. L . 55 

c _ h 5- * v - h'tgtt 2 fc - > fcJSin 
[008 1 1 L*»6flL y-bttlM.kfcl^xNlRS 

[0082] 131 3 (b) (ojrf J::>U. 

M;ctt\ RTE(ZJ:9. y-Mf4^Xyf> 

6fttfy-htfifi4<0HJn7S:ifit"C, «itf. R1E 
>rU tttftH 3K. #7~K*K2fc****a7L8 

B8P7J:9^^/A<;i^$K&„ act. I^*MR5 
fiOMPf>. y-mtS4^)BBn7atflMMI3wWi?L 



8fcatT.Wi.tf. RIE(cfc>h #y-K«fc2£ 
x^f^m. Witf* RIEOJ^frH* 

•fcli. y-h«fi4«0Hn7kjtR»tH-Tffi»«^) 

ILOtfBf&Ztih* 7L9kl*JJt&*y-K««2 
OJbRSOx ■/ ^3Watt*B«tt«c»*Sii & . 
[0083] £«B1 3(b) $X'<r>TWZ. Hi OH 

[0084] #tC, 013(c) HZtt^X "J (C. 
MR5tf)BBD6. y-h«SS4«0BBO7. J6»JB3^fi 

a?L8atA*y-H««2ofL9^atT, w*if, r 

lE»i7*«fcJt*x*?^fc:J:i}. «tMl 7£ 
x-yf^U «BWl7tTLl8tJRRr*. C<0 

[^^in<, ?L1 8«*v-H«tt2«WL<>.k9te :: F 

[0085] iOHl 3(c) £T?.)Xf2T\ 01 1 £C 

[0086]^:, Ml 3 (d) fc*-TJ:-5fc: % 
h«5wBBQ6. y-h«ft4^)BHU7. IKtH3oS 

Xry- H1tttt2^?L9RL | ft6»JI1 7^0?L18 
S-atT. Mitr. R I E(C J; 9 . »2y-h«Sl6 

-^tt^v^x^^y^^^-tnj:^. «2y-h« 
ffil6fcli, y»MSff40Ba7XlX*y-P«882 
^L9 t3IHW^-^B^OfLl 9*«WritSfi&. 
[0087] ^(7jf* % lx>7xMB5S:. Tv/^y^ic 
, fc 0 »* L T . 0 1 2 H5oT » 6 O3B»W»JB<!0»a«: 

[0088] C*70Wt^»ttD 0 1 4 tC . *JSPW> 

*1\ sflrtJ. 3fi0*7^»fc«0»!tt(ciiHT, iaSL-st 
*2tf^tfMB»W*iW'*»ttt:<i. .fc»Lfe*2«0 

[0089] BS<7tfn< . w^»7^WS^«SBTtt. 
B7fc^»2O^tf)«!ISi:H«<0flBatJ3MT. 31 
«SfiX*i*«WI««l 3fc. ±»Lfc*4-4B60* 

«r%. *V-H«i2]ept* : F«r»aJS*£IR. *y- 
KWE2t»Rl 3t<?Wk:fc. S«l 3^|»ffi, /yV 

-HTO2tHWk"r*w&fc»«o«Ev g ' (A 

U 0< I V, ' I s I v f I ) SEPiirr*. wiiHJ; 

XrV-KTO2^feW«^0»liJ3»**«m>.L, * 
y-H««2^fe*a!**lfcJ:»J:*«^«W. Mi 
If. FEDOBSW»Lfcr/-H (132 9#ffS) to 
fSJ^S^H J: 9 . ^> . 

[0090]«ot, C<0»7i0jl«fl>»JBTa. »(C 
3»2y-h«Sfc«»tSr<Tt. ±iELfcSB4^«ll» 

[0091] CSH809QM>7RB)B1 5t. *«W> 
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( 00 9 2 J H^>*0< . iOSH8<0Htfce?»B!BTtt. 

*»«Xli¥**S«l ±»U:*4HB<>*>98 
ttw»!B«jB2-> i -htMl e^fcb^fcfflwo^. 

w*>. *y-H«fi2^*^*»a}3*5R, *y- 

K*ft2fe»«tl 3fc<DfSj£^ SKI 3*HW. *V 
-KS«2SreiSt-«r6i*fc0f^>qSJEv, ' (ffl 
L 0< ! V, ' | £ | V, ; ) S:WJhr#-4. ClMcJ: 

[0094] C»90*fifc7)JBfiS) H 1 6 1:. *&ej}<9 
» 9 ^35»<0»!Etf J: &t|£WFMS*^ffiffi«ISS: 
*£. 01 7t % *^y-MEftOBBP»»S* 
1", 3rii. 01 6 (a) «L Hi 7?)XV I -XV I ffi 

[0O95]if, H18**§HL/C* CIW.«9W3Bt 
[00963 Si*. E1 1 8 ( a - I ) £>Kf Jt -j fc, // 

%*ffi%rt9-y<nti y- K«ffi2 S\ c VDtfcXfct* 

50-300 nmfiaeOlWS 

[0097] c^af59^38«^MBfflit'<i, i> y- 
Ht8«2.iiiCk> f xMBl2 0i»ljtL. 7* MJVT^ 
;M-^J;0. £^xXh«2 0aWSBtt. M£ 
If. Ed 1 S ( a- 2 ) *>TB5Bfc5rf J: pi:, *WHK 
^)BBP2.1S-»K^. £C0HJLI2 1<D»« 

U y'X his 2 0 &x •/ f-y >f-?X 9 1 LTffll* 
WUfcf. RTEMA*), ^-h«ffi4 5:Xr/->/ 
U /fy-!<*fi2CC, Ux.*hR2 0«0fflD2 
«?LfciK«<0fL9a**tftt4. COB*. «£tf* Rl 
E?)X 0 & JMftt^SSV >x y f* y ^£ ft v <I i: £ <fc 9 . 
il9 nCtllf^ 7- KTS®2tf0±»S|iC0X y 

[0098] ;-Wi. H18 fcSrfj:?*:, u 

^MB2 0Srlft*Lfctt % *V-H«ffi2W±t. K 
ft>y3> J i«fl:S/yny»*»i4S|ftiMl3t. CV 
Difcte J: 9. «£tf. 200nm-l// mfi«#)RJffc: 



CVD&XttXAv?i££J:9. Mil*. 5 0-3 0 0 
■nmSJ£^RfffcyiMU JEfc. iil**V-H««2 
£ £Ht & Bf^/N* * - y Jai-f & . 

iff v 0 1 8 ( b - 2 ) wTfflHfcSt" i ? iz . # y- 
[0100] LfrSSL Ell 8 ( c - 1 ) fc^irf J: -j 

iz % mn 6 <nm&titz i/^hRssx^f y/vx 

S:x-/f-y/L, y-b«ff4tc. UyXMRS^WD 
6(c«KLfc««<!0HJn7*«fiet& p «v»T. 
M»5coBBP6Xt/y-h*ff4^aD7SrafC. ffll 

13$:X7fy/L, «^i3tc, HSI-wffiB (016 
( a ) #h> r^v- FSfi2{;ins»L8^« 

*#3s HI 8 (c-1 ) *V-H«ff2iWL 
30jOI7L8t4WaBRlfcjiLT»rtSn6. :o 

*wjn< . Wii7L8iiy-htgfii4^rai \i x n 
[oioiie«:.aw, u^hBt 5^ran6. y 

- htt«4 <mU7RVHMM3 (OVMiLS I T . 
^ifc»ajL"CV^V-K««2S:. BTE 

tiOx-yf-y^L. Hi 8 (c-2) (zT<^J;'3^. 

y- h«g 4 obbp 7 i: mnmzm-^mm^i y b 

£*V-K«SS2iC»!ft1 to 4, C^CJ:^. XV-\<i& 
«2fc:«. HI 6 (b) tC^J:^^ v il9ai:7L9b 

tJ:^. *V-K«ff2t. y-NS®4^raP7>:^ 
SWttP) -TO^R^TL 9 b i Jglfi-r -6 C t //T'd . .ft 
-tO?L9 b(cfeW-B*y- H*B2^.h»as<?)x-y 

[0 1 02] JJ*Lfc*n<, «^«3c7> 

»ajL8*«y- h«ffi^i <7>mu i x 9 t«Te<««s 

irO^£^ BB«tfc»lwS6Jt(0>KB^«^tH 
tt. a9bfc^j*«*y-H?«S20^WWitfitMl3 
o»a?L8rtK:affiL3t»T»J«Sii*. 
9^>HIIS^»!B"Ctt, HI 6 (a) (c^rfl'Sfc:, ?L9 
a b?L9 b#a*oTTSfcft^^3WHa«3^)lGB 
7L8l*lteBHW&. :^Sftti, XrV-H«fi20 

[0 103]^. *7-F«B2ttRK3*i.6?l9 
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[0 104] &tc. fL9», 9b0MBttll. 0^ 

m&zti&xoKBViX'&ti.tf. mm. «fp»wj». 
[0105] icnm, v>xhH5t, r-y>y^*fc 
[oio6] z^mo^mnn^msrca. ±a w: jt 3 

» v - K^tt 2 ^^WfettS it 5 <0t\ «T- 
[0107] r.s 1 o^||<iO»!E) 15(1 1 9lc. 

±i* L 35 2 £tX£ 9 WSQt <0«HS t ®— C0& -9 £ ft 
[01 08] H^^)4D< . -I COJR 1 0«3a*(0»IBT 

■1 £/T L T , JJ* L3t«9fiOHt|<0«J!BLt HftO* y- 
OTE$j*$iiT^&, 

[0109] & ->T , COS? 1 0^HJffcO«®<i. B8 

l at.* 2 at<-«9 fnmmmme>^£&hit#o 9 
[oiioj 1 9&m<mf&i 020c *ihb 

iBVTKt, ?ste. 10>9\ l«0IB(t^)JBlRtcl>i^T. ± 

<i . ..Li* LfcS 2 &I/1R 1 0 ^£te«9»!Bfc M-<0»-s?- 

[0111] m&iKl< , C<?)18l 1 ^fc^ST 
li . KiSLfciB 1 OOSaKc?)»JB<75*l»JB 1 4 fc . H8 

& 

[01123 CE-..-C. 1 1 W38«W»««i, ±» 
Lfc3B3ttt, f 3n Oco^^J^wMMRS^i?-i!-»o. 
[0 1 1 3] ifc, ttftWl 4<SD?L1 5(1. tfittJIl 4 

[0114] C» 1 2fi05Eft^)«>!BJ 132 1£, *4WI 
OSS 1 2 ^$6^$SK .k & iSiHB-f UkiiS* : foBf ilDfll 

a l fc»4 at«B y ojaKojRBtwiB-rs auttfcut . 

[0115] EKOftiC 2«03ttt<0»JBT 
W\ Nb v Ta v Mo. Cr^ABWf?*^* 



SS2y-MW61 6*<Stt^it. iO*2>-h«« 
1 6±lc, felMi 7£;frlT, Jd*Lfc*9*>£ltco 
*JBtR«0*y-K«fi2. lft*WB3ilt;y»b1K« 
4^«r&»JBflBB3&fW*StiT^6. 
[0'M6]ftot, 2<0iat^»!Btt, -B£ 

Lfc»4fttf»90^^>^O^i^-«$^. « 

[0117] t»l 3co*tt<?)JBB) 02 2C, ##Bjj 

. l fc « 5 atAss 9 (rmkcnim t m-^vm % a 

[01 18] S7nC0$u< % isoJB j 30&&(WmX' 

\±. mi i ^Trk-ms^m^^mmtmrn. ±j£ik® 

fL9a. 9bOTK?Ll8*«JBf£5it-CV^. 
[0119] SEot, ^^1 3fi0gatcr>Wfflt«. ±3^ 
L fc* 5 & 9 iMttt^^^Jft»*^l5*»o , 
[0 1 20]^i5. *SMl7W?Ll8»i. 16^® 1 7 

[0121] c* 1 4 commmm 02 3 *»Bfl 

»Lfc»6AV*i 3^iai^»j|Mciti&t*aMfl[«c 
ti. ±»LfcS6ftt«Bl 3^SIJfc<0«JtttH-^>lf# 

[0122] SK^Jn< .:oS14 <0lBft^®!B*C 
ti. 01 2fc5c-r»6^Htt<^®BtH«. ±»L-3t* 

) 3 tnmfcnimeM 2 ^- h«« 1 6 fe , i 
7^fll 8tiSRL3titl93WB«$ifCV»-B. 

[ 0 1 2 3 ] IS , 1 4 «0*»(0.e©tt. ±j* 

L fc* 6 1 3 O**c0^(0jft« i^*>-esh> M 

[0 1 24] *2y»)*«fil fSS 

I0125]*t. 024^#S?tT. ,1^14^ 

[0 1 26) 024 (a) fcSti" J: 5 t % 
S«^«ltt«1±*C H W. Nb, Ta, Mo, Cr 
*^attfl*»fe46J»S^^->^»2*-'-h«fi t 
6*, CVD&Xli^/ty^ttfci.O, 5 0- 

3 00nmf?«^TO?lC^/£-tl>. fttc, :^2f~ 

7S:. CVDifefciiJ, Mitf % 200 nm 

tf. 5 0-3 0 0nmaKORWfc«*«. 
[0 1 27]afc. BEiELfcHl S (a-3 ) (a- 



(13) nmW- 1 0 -289650 



2).tmt. #V-K«ffi2J:fcWxXhM20£»]fc 

fcW&l&V&tlla 2 1 iBfR+t, * 
[0 1 23) Ld^&tt. 1324 (b) tc^rrj:3(c. C 
iDlSJ D 2 1 COJB« ufc ^^XM2 0^X 7 fy/7 
Ltffl^T, R. I EM J; >K y-h«« 

4£x y+y^U #y-FSHS2fc. U-1/XMR20 
v^BHP 2 1 fc*«>L*:»tttf>?l9 a Sr»JS^S . £<o 
«K Witf. RTE*)Jt?fc»frtt^lvxyf^S: 
to-I it J: 0. ft 9 afc*3W&*y- K««20>±8. 

[0 J 2 9] [324 (c) ^-fJL'jiZ^ 

3 Sr. CVD&KiO. 200n 

>>±t. Nb. Ta. Mo. Cr?^g8flW 
4 i y- MtS4 . CVD &Xli x> * 7 ? & t J: >) . 
fflitf . r > 0-3 0 0 n nH&nmmzB&LL. WJz. 

zti£A y- »<«K2 ^3<^^m^^->^5Dx-r 

[0 1 30]&fc. JSt&Lfc0.1 8 (b-1 ) (b- 
2) tR« % y-F«*4>.fcuyxNR5*#j*U 

Baffin bZtmth- 

[ 0 1 3 1 J 1#*&SL E324 ( <i ) iZ^rfX -ifc, BR 
□ 6 t^AMS fifc U v x h m 5 £ x »/ -f > -y 
TlfJ^W Witf. RIE^O. y-h««4Srx-/ 

■f>-yu y-hWMfc, u^xhjus^ffluetw 

^bsd g Aixy- h*«4 tf»BHP7 £a t?. «i.tf. 
R I EXU7 ■/Kici^x-yf-y/icj: 0. !€S*3$: 

8«y- F««4 4)HIP7 J; ►) *>«=Fffi<»Jft8ti6 . 
[0 1 31»] WC. «Hr»T. UisXhWLSVmUb. Y 
- h«1$4 *>IS1P 7 3 oWi?L8 &a IX . 
* Z {C ^ * # y- K«ffi 2 5: . Milf* R. [ E 

iz± ox - + > y r_ . y- b igffi 4 P 7 1 96K Wfc 
R^iiBJf^^9b*y;y-F*1Ktt2K«*L.T, * 

x ^mis^m^^f>^n'jzkizx 9. *y 

-FHItt2tc. y-hHtK4fiOBBa7fcStKW(cH-T- 

10 13 3] J?LbOXefc J: 0 . H2 1 fc5c«B 1 2co 
[0 1 34] 1324 (e) {Zjjk? £:>{Z. 



hJR50KU6 % y-Ktt4<0BBD7, *g**«30ja 
aifL82WX*y-HWS2<0?L9a, 9b*atT. M 
itf, RI EXIi7'yBfci:&i7f>/fc:j:0, ^ 
^17$rX>y-fy^L. tftMUBl 7lc?Ll8£ffM-t 

UJ: 1 ). H^oftK. ?Ll8(i*y-KSffi2WL9,t 

[0 135] CC0I32 4 (e) 4f<O.TST. 02 2(1 

st» 1 3 amkmmmufi% btit> . 

[0136] JJac, 024 ( f ) -5 C 

a?L8. ^V»K«S2c0fL9a. 9b&t^KIWl 7 

cwLi8sai:T. 05^.^ ri Eti^ fc wzy-h 

^1 6tx-/^yyi"&. i<o«r % ffilitf , R 1 Ecr> 

y-h««i6Wi. y-s««4wBi!P7Rv*y- 

[0 137ji^)». U^XHRSt, 
i"9^*lT. H2 3C«tSBl 403atw»JBOT«a 

[0 138] C»15^)»fc<0»B)H2 5C, *JWJ 

atfcisi ommm&ttmz>®mzi±. j-jsl 

[0139] B/7«i0jn< . 1 5 W|B*^)®!B*C 

it. mi o&ztmi o<vmfo<oBf&tmmvMmizx 

1 4 ^*it^»«8^* 2 y- N ^tfe 1 f > iOfCfc 9 

[ 0 14 0] &oT s 5<03BH[«OJB».T«. «f 

C»2y-hmi*H»«r<Tt>. hi*Lfc»12*>* 

[0 14 1] C»16O9B»c0«!B)Bl2 6t, 
^mi 6o*II^J||^J:&B»«^ttffl*+^iiifll 

MiLA:^ 1 1 <ogatWJBSRt««-r 6«Btt«c«. ±» L 
fc» 1 1 <09m<mfRk H-^xB^Srtt-f. 
[0142] HSisO S0< . iOJB 1 6 ^jUfccOJBST 
0 2 0 iz^m 1 1 <i0 ««0»JB t B«W«»fc:^ 

^140^tfMRIl^»2y-F«ttl 6*>ffcb9fc 

[0143] tl£oT. COmi eoWtfflBJBTtt. « 

*t<0«JBk mwtofkimbiih • 
[0 144] 



(14) 



^B3¥l 0-289 6 50 



xisim^-izmm^ztm hw. &ma* 

[01461 * «2<7)3H5(7)7tti. Wi.»f s 35 1 ff> 

v . t <o*k&*ji am* wast tawsnwisi 

SB//-*. I; -J*' . SMt^S >) #|Ji).t-f 2. . 

[o ) 4 7j set, m2^fmcmioi^mtimnm 

tSS3;ir>«ff SriSltT . lOf&3<7>1Bfii*!iS2y- h« 
■ffit L.THl^6*\ SfiWi. 3&26DlBffi?>3nwSffii: 

TmimMntm&tz&m h z t a*es 1 . 

[01 ] *«B^»KOiai^WB»t.l:&*#*¥»a! 

[H2 j *«wc»jb 1 n-mn&mizi bmsvtFf-Miai 

y- K£Eo6BOJ£K*r irrf *NS0-CA h . 
[03 ] *%Wvmi oKtfcoJBWck *,«!WP«B 

[04 ] *&Bflcr>ig l <r>$m<r>f&mzi 

[05 ] **Wfc>« 1 aftttoftJB&J: 6tt4Mt?*ifi 

8-'mximitz®x't>i>. 

[H7 1 *m<»&20Mi&mmzj: i^^mm 



[011] *^^5«ffl0JgBfcJ:*ttftlB?ft 

[012] *WR<r& 6 OUttOJB&K J: 2. » 

[013] *3^^60*ittf5«ffitJ:S^«El 1 «t 
ItiS^KJt^SrieflSt^t ffiBSBTA * . 
[Hi 4 ] *mi<o%7<7)$m<oBBiziZ>'%#R¥m 

[01 5] *JMB«)»80§«t«JBttfc:J:*i8*^lJt 

I 0 1 6 ] *«"BWSS 9tf)£iS?)$!8U:: <k & ^fttgTifc 

torn <w- hi&m<r>ttnBw.$:iT<?®&mx'$>& . 

[018] *«!>HwJS9W3?tt»®HW:j: 

&%?<nwMMit~±mii£^tmMm&i < ¥mmx-t> 
*. . 

[019] *3&hH«0*1 0<0$ys<0J$BKJ:.&«#lg^ 
[02 0] *&oi!<7)fS 1 1 ^HJfii0^®.t:l 

ma&Tvm&m mmmx-i) t . 

[021] *9tm*M 1 209atWWBSfc J: 
[022] *38"5!<75as 1 3 <0§!itfWBBfc J: «T- 
[023] *5H8W35 1 4 w£&60J&<ge J: 
[024 1 *m\<n& 1 4 WHJfiWJBJBt J: hVMWf- 

torn* mm *4fc*T.»«fc*+«BBiT** . 
ikmx^ofltat^tKiiiia-c**. 

[02 6] MW>I) e^jatWJKBiCl**^*^ 
[027] t> b S^VIVT-tttliXTORa 

Jr&zxmmtzTfi-mmmx-f) t> . 

[0281 ^oxtryhsom^m-T-ftaisii^iiai 

frmixmmiz^-t bsseta * , 

[02 9] t«*0^trvhS0SffBTlSa5#? : l:IB» 
<flifc« V >fc F E D iOSS $-^t«EBSirli0T#> 1 . 
[ff9«tt«P!J 

2-*V-K*«. 3. 14. 17-J6. 
»JB. 4-y-b«Effi. 7 -BP. 8-RiWL 9, 9 
a. 9b. 15. 18. 1 9-fL. 1 



(15) 



J^fflT 10-289650 



[HI] [02] 




( 16) 



^B3¥ 1 0 2 8 9 6 55 0 




(17) 



ftBJW 10-289650 




(18) 



ftBHPl 0 -289650 



102 3] 




[02 0] 



7 9b 



(c) 



(If)) 



ftBBTl'0-2 896 5 0 



1028) [EJ29) 




